Modulation by phenobarbital of the differentiation of 3T3 preadipocytes.
The effect of phenobarbital upon the differentiation of two preadipocyte cell lines, 3T3 F442A and 3T3 L-1, was examined by measuring the synthesis and secretion of lipoprotein lipase. Extracellular enzyme was measured by treating intact cells with heparin, and the intracellular enzyme was subsequently assayed in cell homogenates. When confluent cultures of 3T3 F442A cells were treated with insulin, the cells underwent differentiation as indicated by increased activity of lipoprotein lipase within 6 days, followed in turn by increased levels of protein and triglyceride. Addition of phenobarbital with insulin enhanced total lipoprotein lipase, protein, and triglyceride content. The activity of lipoprotein lipase accumulated in the heparin-releasable fraction during differentiation was increased 2- to 3-fold and the intracellular enzyme was enhanced 15- to 20-fold by the addition of phenobarbital. The ability of phenobarbital to modulate differentiation was dependent upon the time of addition. When added early in the postconfluent period, there was a greater increase in lipoprotein lipase activity than when the drug was added at later times. Phenobarbital also stimulated lipoprotein lipase in differentiating 3T3 L-1 cells in the presence of insulin, although lipoprotein lipase activity was moderately enhanced by phenobarbital alone in these cells. These results suggest that phenobarbital may affect the conversion of adipoblasts into preadipocytes and thereby increase the proportion of cells susceptible to the differentiating stimulus.